Objectives. We evaluated the level of information and informed consent for maternal serum screening (MSS) for Down syndrome (DS) in the second trimester of pregnancy.
Introduction
Published studies of prenatal screening (PS) for Down syndrome (DS) based on maternal serum markers have been based essentially on laboratory results. Few studies have assessed whether women really understand the information they are given (1) . In 1993, the French National Ethics Consultative Committee (CCNE) made a number of specific recommendations concerning screening for DS and the use of genetic tests (2) .
Certain conditions must be respected, including, in particular:
-Intelligible and appropriate medical information should be provided for the woman before the test and the woman should be offered counselling if desired.
-The determination of maternal serum markers should be carried out in an accredited laboratory.
According to the CCNE, the prenatal diagnosis of Down syndrome is felt to be "a misfortune for the individual, an emotional ordeal and an economic burden for the family and society" This assertion highlights the immediately negative stigmatisation of Down syndrome, which imposes itself as fact. This view led to the decision to favour prenatal diagnosis rather than perinatal management. However, the CCNE specifically stated in its opinion that screening should not be approached as "a massive programme to eliminate Down syndrome, as such a programme would pose major problems."
Following the CCNE recommendations, three legal texts were issued concerning prenatal diagnosis. Firstly, a decree published in May 1995 (3) defined the conditions for PS as follows: -biological analyses should be preceded by a medical consultation, making it possible to provide patients with information about the disease concerned, the means of screening used and the expected results; -provision was also made for informing the patients about the inherent risks of the sampling process used for screening and the consequences of screening; -the doctor is required to sign an attestation certifying that he or she provided the pregnant woman with all this information. A second decree published in September 1997 (4) imposed a requirement for written consent from the patient, The legislation has thus positively integrated the recommendations of the CCNE and clearly sought to provide a rigorous framework for this screening. However, it remains unclear how well these recommendations are applied and whether the levels of information and consent conform to ethical requirements.
In this paper, we evaluated the level of knowledge and of informed consent of women at the time of prescription of MSS for DS screening. We addressed the following questions:
 Was the level of medical information provided on the consequences of screening pertinent? Did it depend on the social environment and medical practices?
 How can patients exercise their autonomy at the time of MSS prescription if the information provided is too complex or not detailed enough?
 Depending on the results to these two questions, how valid is the consent obtained?
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Methods

1) Study population
We carried out a prospective study of pregnant women recruited from the fetal ultrasound and prenatal diagnosis departments of two hospital structures (the SIHCUS-CMCO and HUS, Strasbourg). The study was carried out over a three-month period, from June 1st to August 30th, 2003. All women consulting in these structures were asked to participate in the study. Inclusion was exhaustive and only foreign patients unable to understand French were excluded (n = 45). These patients were migrants and didn't understand the majority of the questions. The members of staff responsible for completing the questionnaire (medical secretaries and midwives) were trained to ensure that they could explain medical terms and answer questions from women, without influencing their response. The questionnaire was completed before the medical consultation, to assess the woman's level of knowledge. The women were assigned to three distinct groups classically compared in obstetric studies (6,7):  Group 1: women who underwent MSS who were at high risk of carrying a baby with Down syndrome (estimated risk of Down syndrome > 1/250). These patients were included in the study during consultations at our centre for amniocentesis, between the 17th and 20th weeks of amenorrhoea.  Group 2: women who underwent MSS but were at low risk of carrying a baby with Down syndrome. These women were included at the time of the second-trimester ultrasound scan, between the 19th and 23rd weeks of amenorrhoea.
 Group 3: women who did not undergo MSS. These women were included at the time of the second-trimester ultrasound scan, between the 19th and 23rd weeks of amenorrhoea.
Using the Michie' study (10), we estimated that a minimum sample of 300 patients was required to detect a difference of 10 % in rates of informed consent between the three groups with 80 % power at the 5 % level of significance.
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2) Questionnaire
Our methodology is based on the approach of Michie (8) and Marteau (9) , allowing a multidimensional analysis of informed consent at three levels. This analysis, in addition to considering "knowledge", which is generally the only criterion used to assess the validity of consent, also integrates two other essential dimensions: personal attitude of the patient to the test (values) and choice (uptake). The questionnaire we developed is based on closed questions and is strictly anonymous (appendix I). The first part (questions 1 to 6) provides a brief description of the patient: age, level of education, first language spoken, number of children and obstetric history. The second part (questions 7 to 11) concerns the profile of the prescribing doctor: sex, age group and type of practice. The Finally, questions 27 to 31 evaluate the attitude of the patients to the test. The questionnaire has been validated for comprehensibility with10 patients before being used for the study.
The analysis was carried out as described by Marteau and Michie (9, 10, 11) . It was based on three criteria previously validated and adopted by scientific societies: the patients' level of knowledge, the personal attitude of each patient to screening (values) and the choice as to whether to undergo or to refuse the test. Patients can be classified into eight categories on the basis of these three criteria ( Figure 1 ). Only groups 1 and 4 provide truly informed consent.
We used the following statistical tests: χ 2 tests to compare individual variables between groups, Student's t-test and logistic regression to evaluate the relative importance of factors and the interactions between them, using a significance threshold of p=0.05 (SPSS 13.0).
Results
During the study period, 350 pregnant women were included; 45 of the questionnaires could not be analysed as they were incomplete (13.1%), giving a total of 305 questionnaires for the final analysis.
The women were assigned to three groups: Group 1, 89 patients (29.2%); Group 2, 137 patients (44.9%) and Group 3, 79 patients (25.9%).
General data
General data are issued from questions 1 to 11 and concerned both the population of women who answered the questionnaire and the population of doctors that followed their pregnancy.
Mean maternal age was 30.7 ± 4.8 years (18 -42) for the entire study population, 31.9 ± 4.2 years for group 1, 30 ± 4.5 years for group 2 and 30.6 ± 5.5 years for group 3.
The difference between group 1 and the other two groups was significant (p< 0.001). The mean number of children per woman was 0.77 ± 0.96 (0 -5). The women in group 1 had significantly (p< 0.01) more children than those in groups 2 and 3 (group 1, 1.02 ± 1; group 2, 0.69 ± 0.9 and group 3, 0.61 ± 0.68). In total, 33 women had a history of abortion for medical reasons, and 65 had at least one miscarriage. No significant difference was found between the three groups for these two factors. The level of education of the women was distributed as follows: 83 (27 %) had not completed high school, 49 (16 %) had a high-school diploma and 173 (56.7 %) had completed at least two years of higher education after high school. No difference in educational level was found between the three groups.
The doctors following the pregnancy responsible for providing information about screening consisted of 153 men and 152 women. Nine patients were followed solely by midwives. No significant differences were observed between the three groups for these factors. The distribution of doctors according to type of practice was as follows: 227 patients (74 %) were seen by doctors in private practice and 78 (26 %) were seen by doctors practising in hospitals. Significantly fewer of the women in group 3 than in the two other groups were seen by doctors in private practice (p< 0.0001).
-8 - Question 15 evaluated the number of patients in groups 1 and 2 who remembered having been given an explanatory document on MSS, considering that they all received such a document, in accordance with the decree of September 30 th 1997 (1) . Surprisingly, only 43% of the patients in group 1, and 36% of those in group 2, remembered having received this document. There was no significant difference between these two groups.
Question 16 concerned the obligatory/optional nature of MSS. In all three groups, one third of the patients thought that this screening test was obligatory.
For the score attributed to the doctor, the median (6 in this case) was defined as the threshold for considering the medical message to be satisfactory: 127 doctors (42%) had a score below this threshold and only 178 (58%) had a satisfactory score. The results for groups 1 and 3 were similar, but the scores for these two groups were significantly higher than those for group 2 (p< 0.001). No difference was found between the three groups for any of these questions. The median of the results obtained for these 10 questions was used to define the women's level of knowledge about MSS: the latter was higher in groups 1 and 3 than in group 2 (p<0.001). There was no significant difference between groups 1 and 3.
Maternal attitude to MSS
Maternal attitude was evaluated through the answers to questions 27-30. The midpoint score for the results was 14, which was taken as the threshold. As shown in Table I , 250 women (82%) had a positive view of MSS. The differences between groups were highly significant. The women in group 2 had the most positive attitude, followed by those of group 1 (p<0.001) and group 3 (p<0.001) in which more than 40% of women were opposed to this test. However, it should be pointed out that 59.5% of the women in group 3 had a positive view of this test even though they declined to be tested.
5.Global analysis: consent for MSS
Global analysis of consent for MSS defined three levels ( All the variables assessed in the questionnaire were subjected to a logistic regression analysis, to identify those factors influencing consent. We found that the quality of consent for MSS depended entirely on three independent factors:  The doctor's score for information about MSS (t = 4.216, p < 0.001).

Belonging to group 1 (t = -2.631, p < 0.009).
 Educational level (t = 2.324, p < 0.02).
The quality of consent was the highest for patients belonging to group 1, with a high level of education, particularly if the doctor also had a high score.
-11 -
Discussion
What role does consent play in practice?
Consent is recognised to be an essential element of the doctor-patient relationship, but the condition for its validity is that it is supported by appropriate and comprehensible information. A quality of consent is also required to help patients to act in accordance with their own values.
The aim of this study was to explore the level of consent to screening for Down syndrome by maternal serum marker determination. We analysed the content of the information provided during the medical consultation preceding prenatal screening, focusing on elements that were previously recognized as essential (8) (7) who reported that only 32% and 36% of women respectively understood the notion of "false-negative". Risk estimation was also poorly apprehended: 6% of women at high risk (group 1) thought that their child was trisomic and 21.5% of women at low risk (group 2)
thought that the risk of having a trisomic child was as high as 50%, whereas the risk remains less than 1% (6) . Patients also had a very poor understanding of the notion of a -12 -"high risk group". In our study, only 30.2% patients understood this notion. Smith et al (7) reported that only 13% of patients understood this notion.
Information concerning other pathologies that can be possibly detected is also lacking in our study: 84% of women had never heard about spina bifida screening and 95.4% were completely unaware of the existence of Klinefelter syndrome. This raises questions about how to inform about these issues. As for Down syndrome' screening, there are only administrative and medico legal forms concerning these pathologies, not integrated into a pedagogical medical approach. No educational or informational support was provided or discussed with the patient. This problem could be tackled by scientific societies, in collaboration with the representatives of parents' associations. The aim would be to inform women without worrying them.
The lack of prenatal information has already been highlighted by the work of Harris et al (13) dealing with the medical files of patients testing false-negative for Down syndrome. In another study, Lane et al (14) showed that only 16% of the doctors interviewed issued patients with a written document informing them about screening for Down syndrome. They also reported that 21% of midwives and 24% of obstetricians attested having received no specific recommendations.
Our results also show the difficulty for the patients to exert their autonomy as regard to the test. In our population, only 65% of the women declared that they received medical information about MSS. A similar study in the North of France showed that 57% of patients were not given the choice of accepting or refusing the test (6) . Similarly, in England, 25% of doctors prescribe these tests without providing any prior explanation (11).
This could be due to a lack of formation of the professionals about these tests and their consequences, possibly accentuated by a lack of awareness of the need to inform patients (15, 16) . This lack of knowledge leads to deficiencies in the advice provided by doctors (17) .
Our findings should be read with cautions. The questionnaire is filled at different time between the three groups a long time after the medical counselling. Every patient should have a discussion with a healthcare professional in first trimester at 9 to 11 week's gestation. For the group 1, they will fill the questionnaire at a mid gestational age of 18 weeks before the amniocentesis. For group 2 and 3, it will be much later at 22 -24 week's of gestation at the time of the second morphological ultrasound. We can suppose that a great part of this discussion has been forgotten by the patients. Otherwise, patients from group 1 fill the questionnaire after having received the result of the MSS. For these -13 -women, it is not possible to say if the knowledge about the test and the consequences will not be discussed for the first time at this moment. If it is the case, the level of consent in group 1 should be much lower than what we observed. Finally, we decided to exclude 45 women issued from the migration. It is quite clear that these women have the worst situation in term of informed consent.
Factors influencing consent
Overall, 40% of patients consented to the screening of maternal serum markers:
among these, 47% were partially informed and 12% were completely uninformed. The quality of consent for maternal serum screening depended on three independent factors tested in our study: educational level (p < 0.003), belonging to group 1 (p < 0.007) and doctor's score for the explanation of MSS (p < 0.001).
Educational level had a significant effect on the quality of consent, suggesting that information should be modulated according to the profile of the patient. According to Braddock et al (19) , advance in age and a low level of education are associated with a more dependent attitude. However, a close link between a high level of education and the probability of undergoing an invasive amniocentesis without first undergoing a screening test has been reported (21) . This could be explained by the fact that highly educated women in socially comfortable situations have a greater demand for certainty as well as easier access to the health care system. Goel et al (17) clearly demonstrated the problem inherent in the language used by the patients. This point must clearly be taken into account, even though our study did not identify it as a determinant factor.
The doctor's score for the information given appears to be the most important of the three factors identified. It provides a cumulative estimate of all factors that can be used to assess the quality of the doctor-patient relationship during the interview preceding the prescription of serum markers. In our study, 35.4% of the patients reported that they had received no prior explanation. The patient's perception of the test as optional or obligatory was directly correlated with the doctor's score. We found that 30% of patients thought that the test was obligatory. The doctor's score was satisfactory for only 58% of the patients overall, being below 50% for group 2 and significantly lower in the other two groups. This highlights the importance of increasing the duration of the interview, providing a pedagogical document independent of the consent form and ensuring that the patient has understood the information.
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Importance of consent and the stakes for public health
A survey carried out in 1998 evaluating the information provided prior to consent, the transmission of the results and the subsequent patients' decision-making concluded that improvements were required (22) . Nevertheless, no specific measures have been implemented since this time. In 2006, this unresolved issue has become a major public health concern.
As the age at which women become pregnant increases, so does the number of pregnancies affected by Down syndrome. French data show that the total prevalence of French public authorities have clearly chosen to increase access to prenatal diagnosis without improving the conditions for taking care of these children. Reflection on the management of this disability is essential in order to avoid automatic screening and its consequences. This is particularly important as the life expectancy of Down syndrome patients has increased from 20 to more than 50 years in less than 30 years. In the absence of debate on this issue, doctors are likely to seek to protect themselves legally, trying to prevent the birth of disabled children and any possibility of litigation with the parents.
Since the Perruche Affair (24), a "safety-first" medicine has emerged in which professionals gradually slide towards the principle of precaution.
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Conclusion
The answer to the question "Is sufficient medical information provided to pregnant women about maternal serum screening?" is clearly "no". Based on our results, the overall level of knowledge of the women as regard to maternal serum screening for Down syndrome was low and too many of them considered the test to be obligatory. It is therefore difficult for patients to exercise their autonomy. The low level of women giving truly informed consent demonstrates that this screening does not, in practice, fulfil to the expectations formulated by politicians in the French legislation or to ethical principles.
There is currently a clear trend towards mass screening, as feared by the CCNE in 1993.
22. Serum markers can also be used to screen for spina bifida. I don't feel that maternal serum screening in the second trimester of pregnancy is a good idea; due to the potential consequences, I am not convinced that this test is important.
True
-22 - Classifying choices, based on the three dimensions of knowledge, attitudes and uptake.
